Search History Transcript ' http^^r*s:800^iiVgate^^ 

WEST Search History 

DATE: Monday, July 28, 2003 

Set 

Set Name Query Hit Count — 



side by side 



Name 
result set 



DB=USPT,PGPB,JPAB,EPAB,DWPI,TDBD; PLUR=YES; OP=ADJ 

L16 L15notl8 0 L16 

L15 L14 and ((525/179 )!.CCLS. ) 9 L15 

LI 4 L4 and ethylene near4 acrylate near3 (epoxy or glycidyl) 98 LI 4 

L13 JP 6329790 1 L13 

L12 KR9411415 1 L12 

Lll DE 4235505 2 Lll 

L10 JP 07157659 2 L10 

L9 L8notl5 15 L9 

L8 L4 and ((525/179 )!.CCLS. ) 15 L8 

L7 EP 1148096 2 L7 

L6 EP 1149086 1 L6 

L5 L4andll.ab. 18 L5 

L4 L3 and ethylene near 8 (epoxy or glycidyl) 237 L4 

L3 L2andstyrene 2276 L3 

polyamide elastomer or polyetheramide or polyamideether or 
^2 polyesteretheramide or polyesteramide or polyetheresteramide or 
poly near2 (etheramide or amideether or esteretheramide or 
esteramide or etheresteramide) 

polyamide elastomer or polyetheramide or polyamideether or 

^ polyesteretheramide or polyesteramide or polyetheresteramide or j-j 
poly near2 (etheramide or amideether or esteretheramide or 
yesteramide or etheresteramide) 



END OF SEARCH HISTORY 



Record Display Form 



http://westbrs:8002ftir^ 



L5: Entry 16 of 18 




Aug 18, 1998 



DERWENT-ACC-NO: 1998-501854 
DERWENT - WEEK : 2 00171 

COPYRIGHT 2003 DERWENT INFORMATION LTD 

TITLE: Resin composition for electrostatic coating - comprises rubber-reinforced 
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ABSTRACTED- PUB-NO: JP 10219151A 
BASIC- ABSTRACT : 

A resin composition consists of: (a) a 2-96.95 wt . % rubber- reinforced styrene -based 
resin; (b) a 96.95-2 wt . % polyamide elastomer ; (c) a 1-50 wt . % denatured vinyl -based 
polymer having at least one functional gp . selected from a carboxyl gp . , an epoxy 
gp., an amino gp . , and an amide ^gp.; and (d) a 0.05-10 wt.% alkali metal salt. 

Preferably the denatured vinyl -based polymer consists of a polymer of an 
ethylene-based unsaturated monomer having at least one functional gp . selected from 
a carboxyl, an epoxy, an amino, and an amide, and other ethylene -based unsaturated 
monomer . 

USE - The resin composition is used in vehicular parts and finds its application in 
electrostatic coating . 

ADVANTAGE - The resin composition has superior electrostatic coating without 
conductive primer treatment,, and superior impact resistance. 
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(57) A resin composition for electrostatic coating, 
comprising a rubber-reinforced aromatic vinyl resin (A), 
a polyamide elastomer (B), a modified vinyl polymer (C) 
containing at least one functional group selected from 
among carboxyl, epoxy, amino and amido, and an alkali 



metal salt (D); a formed resin article excellent in elec- 
trostatic coatabitity which is formed from the resin com- 
position; and a formed resin article having electrostatic 
coating film which is produced by coating the articles 
electrostatically. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a resin composition for electrostatic coating, a resin article formed from the 
resin composition and a formed resin article produced by coating the resin article electrostatically. 

BACKGROUND ART 

[0002] Rubber-reinforced styrene resin is excellent in impact resistance, moldability and the like, and utilized in var- 
ious fields including vehicle parts, electrical appliances, business equipment and so on. 

[0003] Among these fields, the rubber-reinforced styrene resin is chiefly applied to the vehicle parts as being coated 
for improving design and weatherability. 

[0004] However, in the case of coating an article formed from the rubber-reinforced styrene resin, there arise prob- 
lems such as insufficiency in deposition efficiency of a coating composition and difficulty in maintaining uniformity of 
the quality of coating surface when the article has a complicated shape. 

[0005] Electrostatic coating has heretofore been performed as a coating method for solving the above problems. 
However, the electrostatic coating necessitates a step of subjecting an article surface to a conductive primer treatment 
since the rubber-reinforced styrene resin inherently is an insulating material. A method of mixing a conductive carbon 
with the resin has also been employed; however, the method has a drawback that impact strength of a coating film is 
largely decreased. 

DISCLOSURE OF INVENTION 

[0006] The present invention was accomplished to solve the above problems. A main object of the invention is to 
provide a resin composition for electrostatic coating which comprises a rubber-reinforced aromatic vinyl resin such as 
a rubber-reinforced styrene resin and is useful for forming an article excellent in various physical properties such as 
impact resistance; the article formed from the resin composition being suitably used for forming thereon a satisfactory 
electrostatic coating film without a conductive primer treatment. 

[0007] Another object of the invention is to provide a resin article formed from the resin composition comprising a 
rubber-reinforced aromatic vinyl resin, the resin article being excellent in electrostatic coatability and various physical 
properties. 

[0008] The inventors carried out an extensive research considering the conventional techniques mentioned above, 
and found that it is possible to form a satisfactory electrostatic coating film, even without a conductive primer treatment, 
on a resin article formed from a resin composition comprising a specific rubber-reinforced aromatic vinyl resin, a polya- 
mide elastomer, a modified vinyl polymer containing a specific functional group(s), and an alkali metal salt and that the 
formed article is excellent in various physical properties such as impact resistance, to thereby accomplish the present 
invention. 

[0009] Thus, the present invention provides the following resin composition, resin article formed from the resin com- 
position, and formed resin article produced by coating the article electrostatically. 

1 . A resin composition for electrostatic coating comprising a rubber-reinforced aromatic vinyl resin (A), a polyamide 
elastomer (B), a modified vinyl polymer (C) containing at least one functional group selected from the group con- 
sisting of carboxyl, epoxy, amino and amido, and an alkali metal salt (D). 

2. The resin composition according to item 1 , wherein the rubber-reinforced aromatic vinyl resin (A) is a graft 
copolymer obtainable by polymerizing monomer components (a-2) in the presence of a rubber-like polymer (a-1), 
or a mixture of said graft copolymer and a copolymer of the monomer components (a-2), the monomer components 
(a-2) comprising (i) an aromatic vinyl monomer, (ii) at least one monomer selected from the group consisting of a 
vinyl cyanide monomer and an alkylester monomer of unsaturated carboxylic acid and, when necessary, (iii) an- 
other copolymerizable vinyl monomer. 

3. The resin composition according to item 1 , wherein the polyamide elastomer (B) Is obtainable by reacting polyol 
with at least one compound selected from the group consisting of aminocarboxylic acid having not less than 6 

>^%arbon atoms, lactam having not less than 6 carbon atoms and nylon mn salt (m + n ^ 12). 



4. The resin composition according to item 1 , wherein the modified vinyl polymer (C) is a copolymer of an ethyl- 
enically unsaturated monomer containing at least one functional group selected from the group consisting of car- 
boxyl, epoxy, amino and amido with another ethylenlcally unsaturated monomer 

5. The resin composition according to item 1, wherein the alkali metal salt (D) Is at least one compound selected 
from the group consisting of potassium thiocyanate and an alkali metal salt of dodecylbenzenesulfonic acid. 
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6. The resin composition according to any one of items 1-5, comprising 2-96.95 wt.% of the rubber-reinforced 
aromatic vinyl resin (A), 2-96.95 wt.% of the polyamide elastomer (B), 1-50 wt.% of the modified vinyl polymer (C) 
and 0.05-10 wt.% of the alkali metal salt (D) when a total amount of the rubber- reinforced aromatic vinyl resin (A), 
the polyamide elastomer (B), the modified vinyl polymer (C) and the alkali metal salt (D) is 100 wt.%. 
5 7. A formed resin article excellent in electrostatic coatabllity, which is formed from the resin composition according 

to any one of items 1 -6. 

8. A formed resin article having electrostatic coating film, which is produced by electrostatically coating the resin 
article according to Item 7. 

10 [0010] The resin composition for electrostatic coating of the present invention comprises a rubber- reinforced aromatic 
vinyl resin (A), a polyamide elastomer (B), a modified vinyl polymer (C) containing at least one functional group selected 
from the group consisting of carboxyl ) epoxy, amino and amido, and an alkali metal salt (D). 
[0011] Components comprised in the resin composition of the present invention are described below. 

15 (A) Rubber- reinforced aromatic vinyl resin 

[0012] The rubber-reinforced aromatic vinyl resin is also known as a rubber-reinforced styrene resin, and is obtainable 
by polymerizing a rubber-like polymer (a-1) with monomer components (a-2) consisting of (i) an aromatic vinyl mono- 
mer, (ti) at least one monomer selected from the group consisting of a vinyl cyanide monomer and an alkylester mon- 
20 omer of unsaturated carboxylic acid and, when necessary, (iii) another copoiymerizable vinyl monomer. The rubber- 
reinforced aromatic vinyl resin may preferably be a graft copolymer obtainable by polymerizing the monomer compo- 
nents (a-2) in the presence of the rubber-like polymer (a-1), or a mixture of the graft copolymer and a copolymer 
obtainable by polymerizing the monomer components (a-2). 

[0013] Components constituting the rubber-reinforced aromatic vinyl resin are described below. 

25 

(a-1 ) Rubber-like polymer 

[0014] Examples of the rubber-like polymer (a-1 ) includes polybutadiene, a styrene-butadiene copolymer, a acrylo- 
nitrile-butadiene copolymer and like diene polymers, an ethylene-propylene copolymer, an ethylene-propylene-uncon- 

30 jugated diene copolymer and like ethylene-propylene copolymers, acrylic ester copolymers, chlorinated polyethylene 
and the like. These rubber-like polymers (a-1) are used solely or in combination of two or more. 
[0015] Preparation process of the rubber-like polymer is not limited, and the rubber-like polymer may be prepared 
by emulsion polymerization, solution polymerization, suspension polymerization, bulk polymerization or the like ac- 
cording to known conditions. A gel content of the rubber-like polymer is not limited, but may preferably be 0-95 %. It 

35 is particularly preferred to prepare the rubber-like polymer by the emulsion polymerization from the viewpoint of con- 
trollability of the gel content. 

( a_ 2) Monomer components 

40 [0016] The monomer components (a-2) comprise (i) an aromatic vinyl monomer, (ii) at least one monomer selected 
from the group consisting of a vinyl cyanide monomer and an alkylester monomer of unsaturated carboxylic acid and, 
when necessary, (iii) another copoiymerizable vinyl monomer. 

[0017] Examples of the aromatic vinyl monomer (i) includes styrene, a-methylstyrene, o-methylstyrene, m-methyl- 
styrene, p-methylstyrene, t-buty [styrene, a-methylvinyttoluene, dimethylstyrene, chlorostyrene, dichlorostyrene, bro- 
45 mostyrene, dibromostyrene, vinylnaphthaleneandthe like; among which styrene is particularly preferred. The aromatic 
vinyl monomer may be used solely or in combination of two or more. 

[0018] The vinyl cyanide monomer and the alkylester monomer of unsaturated carboxylic acid (monomer (it)) are 
used solely or in combination. 

[0019] Examples of the vinyl cyanide monomer include acrylonitrile, methacrylonitrile, fumaronitrile and the like; 
so among which acrylonitrile is particularly preferred. 

[0020] Examples of the alkylester monomer of unsaturated carboxylic acid include methyl (meth)acrylate, ethyl 
(meth)acrylate, propyl (meth)acrylate, 2-ethylhexyl (meth)acrylate and the like; among which methyl methacrylate is 
particularly preferred. 

[0021] These monomers may be used solely or In combination of two or more. 
55 [0022] In the present invention, it is particularly preferred to use the cyanide vinyl monomer as the monomer (ii). 
[0023] As another copoiymerizable vinyl monomer (iii), a monomer copoiymerizable with (i) the aromatic vinyl mon- 
omer and (ii) at least one monomer selected from the group consisting of the vinyl cyanide monomer and the alkylester 
monomer of unsaturated carboxylic acid may suitably be used, and, preferably, said another copoiymerizable vinyl 
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monomer (ill) is also copolymerizable with the rubber-like polymer. 

[0024] Specific examples of said another copolymerizable vinyl monomer include acrylic acid, methacrylic acid, 
mateic acid and like unsaturated carboxylic acids; maleic anhydride, citraconic anhydride and like anhydrides of un- 
saturated dicarboxylic acid; maleimide, methylmaleimide, ethylmalelmlde, N-phenylmaleimide, O-chloro-N-phenyl- 
maleimide and like maleimide compounds and the like. Said another copolymerizable vinyl monomer may be used 
solely or in combination of two or more. 

(iv) Composition ratio of monomer components (a-2) 

[0025] Proportions of the aromatic vinyl monomer (monomer (i)), at least one monomer (monomer (li)) selected from 
the group consisting of a vinyl cyanide monomer and an alky I ester monomer of unsaturated carboxylic acid, and another 
copolymerizable vinyl monomer (monomer (iii)) to be comprised in the monomer components (a-2) are not limited, but 
the monomer components (a-2) may preferably comprise, when a total amount of monomers (i), (ii) and (iii) is 100 wt, 
%, 50-90 wt.% of the monomer (i), 50-1 0 wt.% of the monomer (ii) and 0-40 wt.% of the monomer (iii), more preferably 
50-80 wt.% of the monomer (i) t 50-20 wt.% of the monomer (ii) and 0-30 wt.% of the monomer (iii). 

Preparation of rubber- reinforced aromatic vinyl resin (A) 

[0026] Preparation process of the rubber-reinforced aromatic vinyl resin (A) is not limited, but preferable is a process 
wherein a graft copolymer is prepared by polymerizing the monomer components (a-2) in the presence of the rubber- 
like polymer (a-1). A known method such as emulsion polymerization, suspension polymerization, bulk polymerization 
and solution polymerization or a method combining them may be employed for the polymerization. 
[0027] A graft ratio and a weight average particle diameter of the graft copolymer obtained by the above method are 
not limited, but the graft ratio may preferably be about 20-100 % and the weight average particle diameter may pref- 
erably be about 0.05-5 urn 

[0028] The rubber-reinforced aromatic vinyl resin (A) used in the invention may be the graft copolymer or a mixture 
of the graft copolymer and the copolymer of the monomer components (a-2). 

[0029] The rubber-reinforced aromatic vinyl resin (A) may preferably comprise 1 00-1 0 wt.% of the graft copolymer 
and 0-90 wt.% of the copolymer of the monomer components (a-2) when a total amount of the graft copolymer and 
the copolymer of the monomer components (a-2) is 1 00 wt.%. If the proportion of the graft copolymer is less than 1 0 
wt.%, the resulting composition will undesirably be deteriorated in impact resistance, 

[0030] In the preparation process of the graft copolymer, a copolymer of the monomer components (a-2) Is produced 
as a by-product. The proportion of the graft copolymer mentioned above includes the amount of the by-product copol- 
ymer of the monomer components (a-2). In the present specification, "proportion of the copolymer of the monomer 
components (a-2)" means the proportion of the copolymer of the monomer components (a-2) prepared separately from 
the graft copolymer. A method for polymerizing the monomer components (a-2) is not limited, and a known method 
such as emulsion polymerization, suspension polymerization, bulk polymerization and solution polymerization or a 
method combining them may be employed for the polymerization. 

[0031 ] Proportions of the rubber-like polymer (a-1 ) and the monomer components (a-2) to be used for the preparation 
of the rubber-reinforced aromatic vinyl resin (A) are not limited, but it is preferable to use, when a total amount of the 
rubber-like polymer (a-1) and the monomer components (a-2) is 100 wt.%, 5-80 wt.% of the rubber-like polymer (a-1) 
and 95-20 wt.% of the monomer components (a-2), in particular, 5-60 wt.% of the rubber-like polymer (a-1) and 95-40 
wt.% of the monomer components (a-2). Here, in the case of employing only a graft polymer, the above proportions 
are those of the rubber-like polymer (a-1 ) and the monomer components (a-2) in the graft polymer and, in the case of 
employing a mixture of the graft polymer and the copolymer, the above proportions are those of the rubber-like polymer 
(a-1) and the monomer components (a-2) in the mixture. 

(B) Polyamide elastomer 

[0032] The polyamide elastomer (B) is also known as a polyetherester amide, and is obtainable by reacting at least 
one component selected from the group consisting of aminocarboxylic acid having not less than 6 carbon atoms, lactam 
having not less than 6 carbon atoms and nylon mn salts (m + n s 12) as a hard segment (hereinafter sometimes 
referred to as "component (X)") with polyol as a soft segment (hereinafter sometimes referred to as "component (Y) M ). 
[0033] Among the component (X), upper limit of the number of carbon atoms of the aminocarboxylic acid having not 
less than 6 cartoon atoms may preferably be about 12; examples of such aminocarboxylic acid Include a)-amlnocaprolc 
acid, co-aminoenanthlc acid, ©-aminocapryllc acid, (o-aminopelargonic acid, co-aminocapric acid, 1 1-amlnoundecanoic 
acid, 12-aminododecanoic acid and the like. 

[0034] Upper limit of the number of carbon atoms of the lactam having not less than 6 carbon atoms may preferably 
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be about 12; specific examples of such lactam Include caprolactam, laurolactam and the like. 
[0035] The nylon mn salts (m + n ^ 12) are the salts comprising equimolar amounts of dicarboxyllc acid having not 
less than 6 carbon atoms, preferably 6-12 carbon atoms, and diamine having not less than 6 carbon atoms, preferably 
6-12 carbon atoms; specific examples of such nylon mn salts include nylon 6-6 salt, nylon 6-10 salt, nylon 6-12 salt, 

5 nylon 11*6 salt, nylon 11-10 salt, nylon 11-12 salt, nylon 12-6 salt, nylon 12-10 salt, nylon 12-12 salt and the like. 

[0036] Poly(alkyleneoxide)glycol may be used as the polyoi which Is the component (Y). Specific examples of the 
polyol include (> ^ ofyethylel^lycoi^ poly(1 ,2 and 1,3 propyleneoxide) glycol, poly(tetramethyieneoxide)glycol, poly(hex- 
amethyleneoxidejglycol, a block or random copolymer of ethyleneoxide and propyleneoxide, a block or random copol- 
ymer of ethyleneoxide and tetrahydrofuran, and the like. Average molecular weight of each of the polyol may suitably 

10 be about 500-3000. 

[0037] Preparation process of the polyamide elastomer (B) is not limited, and a known process may be employed in 
the present invention. The polyamide elastomer (B) is obtainable by, for example, a process wherein a polyamide 
prepolymer is formed by reacting component (X) with dicarboxylic acid to prepare polyamide prepolymer, and then the 
polyamide prepolymer is polymerized with polyol, which is the component (Y), under a high temperature and a reduced 
is pressure, a process wherein a carboxylic acid-terminated polyamide elastomer is produced by charging a reaction 
vessel with the component (X), component (Y) and dicarboxylic acid simultaneously, followed by reacting them at a 
high temperature and under an increased pressure and then the polyamide elastomer is polymerized under a normal 
pressure or a reduced pressure, or the like. 

[0038] Dicarboxylic acid used in the preparation of the polyamide elastomer (B) may preferably have 4-20 carbon 
20 atoms; examples of which include terephthalic acid, isophthalic acid, phthalic acid, naphthaiene-2,6-dicarboxylic acid, 
naphthalene-2,7-dicarboxylicacid, diphenyl-4,4-dicarboxylic acid, diphenoxyethanedicarboxyltc acid, sodium 3-sulfoi- 
sophthalate and like aromatic dicarboxylic acids, 1 ,4-cyclohexanedicarboxitic acid, 1 ,2-cyclohexanedicarboxyitc acid, 
dicyclohexyl-4,4-dicart>oxylic acid and like alicyclic dicarboxylic acids, succinic acid, oxalic acid, adipic acid, dicarbo- 
xylic acid and the like. 

25 [0039] Ratio of the component (X) and the component (Y) may be such that proportion of the component (X) based 
on a total amount of the component (X) and the component (Y) is about 95-10 wt.%, preferably about 90-20 wt.%. if 
the proportion of the component (X) is higher than 95 wt.%, the resulting resin composition will be deteriorated in 
flexibility. In turn, if the proportion is lower than 10 wt.%, the resulting resin composition is tend to be deteriorated in 
chemical resistance. 

30 [0040] The polyamide elastomer to be used in the present invention may suitably have a weight average molecular 
weight of about 5,000-1 00,000. 

[0041] Specific examples of the usable polyamide elastomer include those disclosed in Japanese Unexamined Pat- 
ent Publications Nos. 232450/1987, 33456/1988, 95251/1988, 60647/1989, 240553/1989, 97751/1991 , 309547/1 992, 
314741/1992, 348150/1992, 230365/1993, 262971/1993, 287161/1993, 295191/1993, 320497/1993, 313079/1994, 
35 10989/1995, 145368/1995, 188475/1995, 18B476/1995 and the like. 

(C) Modified vinyl polymer 

[0042] The modified vinyl polymer (C) to be used in the present invention comprises as a base skeleton a vinyl 
40 polymer obtainable by polymerizing at least one vi nyl monomer, and contains in the vinyl polymer at least one functional 
group selected from the group consisting of carboxyi, epoxy, amino and amido. At least one of these functional groups 
must be present per molecule. 

[0043] Specific examples of such modified vinyl polymer include (1 ) a polymer obtainable by polymerizing an ethyl- 
enically unsaturated monomer having a functional group(s), (2) a copolymer of an ethylenically unsaturated monomer 
45 having a functional group(s) and another ethylenically unsaturated monomer, (3) a polymer obtainable by polymerizing 
an ethylenically unsaturated monomer using an initiator having a functional group(s) and/or a chain transfer agent 
having a functional group(s) to introduce a functional group(s) to a molecular chain of the polymer. 
[0044] Among the modified vinyl polymers to be used in the invention, specific examples of the ethylenically unsatu- 
rated monomer having a functional group(s) usable for the production of the polymer (1) or (2) are as follows. 
so [0045] Examples of the ethylenically unsaturated monomer having carboxyi include acrylic acid, methacrylic acid, 
maleic acid, maleic anhydride, itaconic acid and the like. Examples of the ethylenically unsaturated monomer having 
epoxy include jjlycldyl aery I ate, glycidyl meth aery late, glycidyl itaconate and the like. Examples of the ethylenically 
unsaturated monomer rraving amino include aminoethyl acrylate, ethylaminopropyl methacrylate, phenylamlnoethyl 
methacrylate and like aminoalkylester derivatives of (meth)acryllc acid, N-acetylvlnylamine and like vinylamlne deriv- 
es atives, methallylamine and like allylamine derivatives, aminostyrene and the like. Examples of the ethylenically un- 
saturated monomer having amldo Include acrylamide, N-methylmethacrylamlde and the like. 
[0046] Examples of said another ethylenically unsaturated monomer usable for the production of the polymer (2) 
include styrene, ot-methylstyrene, vinyrtoluene and like aromatic vinyl monomers, acrylonitrile, methacrylonttrile and 
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like vinyl cyanide monomers, methyl acrylate, methyl methacrylate, ethyl acrylate, ethyl methacrylate and like ester 
monomers of ethylenlcally unsaturated carboxylic acid, maleimide, N-phenylmaleimlde, N-cyclohexylmaleimide and 
like maleimide monomers and the like. 

[0047] Examples of the initiator having a functional group(s) usable for the production of the polymer (3) include 

s those having carboxyl such as y, Y-azobis(Y-cyanovaleic acid) and succinic acid peroxide, those having amino such 
as a, a' -azobis(y-amino-a, y-divaleronitrile), p-amlnobenzoylperoxide, and the like. Examples of the chain transfer 
agent having a functional group(s) include those having carboxyl such as mercaptopropionic acid, 4-mercaptobenzoic 
acid and thioglycolic acid and those having amino such as mercaptomethylamlne, N-(p-mercaptoethyl)-N-methylamlne, 
bis-(4-aminophenyl)disulfide, mercaptoanillne, and like chain transfer agents. 

10 [0048] Polymerization method for preparing the modified vinyl polymer (C) is not limited, and may be any one of 
suspension polymerization, bulk polymerization, emulsion polymerization, solution polymerization and the like. 
[0049] Known initiators and chain transfer agents may be used for the production of the polymer (1) or (2). Examples 
of the initiators include a peroxide such as potassium persulfate, hydrogen peroxide, benzoyl peroxide and lauroyl 
peroxide, an azo compound such as azobisisobutyronitrile, and oxidation -reduction initiators comprising an iron salt 

15 and an organic hydroperoxide such as cumenehydroperoxide. Examples of the chain transfer agent include n-do- 
decylmercaptan, t-dodecytmercaptan and like mercaptanes, cc-methyistyrene dinner, terpinoiene and the like. 
[0050] In the production of the polymer (2), proportions of the ethylenically unsaturated monomer having a functional 
group(s) and said another ethylenically unsaturated monomer may differ depending on types of monomers to be used; 
however, there may preferably be used, based on a total amount thereof, about 0.01-99 wt.% of the ethylenically 

20 unsaturated monomer having a functional group(s) and about 1 -99.99 wt.% of said another ethylenically unsaturated 
monomer, more preferably about 0.05-80 wt.% of the ethylenically unsaturated monomer having a functional group(s) 
and about 20-99.95 wt.% of said another ethylenically unsaturated monomer, particularly preferably about 0.15-50 wt. 
% of the ethylenically unsaturated monomer having a functional group(s) and about 50-99.9 wt.% of said another 
ethylenically unsaturated monomer. 

25 [0051] Further, in the production of the polymer (3), amounts of the Initiator having a functional group(s) and the 
chain transfer agent having a functional group(s) used for the polymerization of the ethylenlcally unsaturated monomer 
are not limited, but there may typically be used, based on 1 00 parts by weight of the ethylenically unsaturated monomer, 
about 0.01-5 parts by weight of the initiator and about 0.01 -1 0 parts by weight of the chain transfer agent. The initiator 
and the chain transfer agent each having a functional group(s) may be used together, while they may be used in such 

30 a manner that one of them has a functional group(s) and the other does not. The ethylenlcally unsaturated monomer 
to be used in the production process of the polymer (3) does not necessarily have a functional group; however, it is of 
course possible to use an ethylenically unsaturated monomer having a functional group(s). 

[0052] it is preferred to use the polymer (2) in the present invention from the viewpoints of easiness of adjusting a 
content of the functional group comprised in the polymer and balance of physical properties of the resulting composition. 

35 

(D) Alkali metal salt 

[0053] Examples of the alkali metal salt (D) include lithium chloride, lithium bromide, lithium iodide, sodium iodide, 
sodium borohydride, lithium borofluoride, potassium borofluoride, lithium tet raphe nyl bo rate, potassium tetraphenyib- 

40 orate, sodium tetraphenylborate, lithium thiocyanate, sodium thiocyanate, potassium thiocyanate, lithium perchlorate, 
sodium perchlorate, potassium perchlorate and like alkali metal salts of inorganic acid; lithium trrfluoroacetate, sodium 
trifiuoroacetate, potassium trifluoroacetate, lithium trifluoromethanesulfonate, sodium trifluoromethanesulfonate, po- 
tassium trifluoromethanesuffonate, lithium acetate, sodium acetate, potassium acetate, lithium dodecylbenzenesul- 
fonate, potassium dodecylbenzenesulfonate, sodium dodecylbenzenesulfonate, lithium dodecylsulfonate, potassium 

45 dodecylsulfonate, sodium dodecylsulfonate and like alkali metal salts of organic acid and the like. These metal salts 
may be used solely or in combination of two or more. 

[0054] Among these alkali metal salts, potassium thiocyanate and an alkali metal salt of a nuclear substitution product 
of benzenesulfonic acid such as dodecylbenzenesulfonic acid may preferably be used in the present invention. 

so Resin composition of the present invention and resin article formed therefrom 

[0055] The resin composition of the invention comprises the rubber-reinforced aromatic vinyl resin (A), the polyamide 
elastomer (B), the modified vinyl polymer (C) having at least one functional group selected from the group consisting 
of carboxyl, epoxy, amino and amido and the alkali metal salt (D). 
55 [0056] Form of the resin composition of the invention is not limited insofar as the resin composition comprises the 
above four components. For example, each of the components may be mixed in the form of a powder or the like, but 
they may typically be mixed and melted to give a resin composition in the form of pellets so as to be used for the 
production of resin articles. 
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[0057] Method of mixing the components and order of the components to be added are not limited, and the compo- 
nents may be mixed simultaneously or by a multistage mixing comprising plural steps such as a step of mixing two or 
three components and a step of mixing the rest of the components. A known mixing apparatus such as a kneader, 
Banbury mixer, roil or the like may be used for mixing the components. After the mixing process, the mixture is pelletized 

5 by an ordinary pelletizer or the like to give a composition in the form of pellets. 

[0058] Proportions of the components to be comprised in the resin composition of the present Invention Is not crucial, 
but the resin composition may preferably comprise about 2-96.95 wt% of the rubber-reinforced aromatic vinyl resin 
(A), about 2-96.95 wt.% of the polyamlde elastomer (B), about 1-50 wt.% of the modified vinyl polymer (C) and about 
0.05-10 wt.% of the alkali metal salt (D) when a total amount of the four components (A)-(D) is 100 wt.%. The resin 

10 composition obtained by mixing the components (A)-(D) In the above ratio is good in fluidity and so on and excellent 
in moldability. Further, it is possible to form a satisfactory electrostatic coating on a article formed from the resin com- 
position without applying a conductive primer. Moreover, the article is excellent in various physical properties such as 
impact resistance, mechanical strength and the like and good in dimensional stability, appearance and so on. 
[0059] In the case where the proportion of the rubber-reinforced aromatic vinyl resin (A) is too low, the resulting 

15 composition will be deteriorated in fluidity, and an article formed therefrom will be insufficient in impact resistance and 
mechanical strength and further be deteriorated in appearance and dimensional stability. In turn, if the proportion is 
too high, deposition efficiency of coating composition cannot be improved. 

[0060] In the case where the proportion of the polyamide elastomer (B) is too low, deposition efficiency of coating 
composition cannot be improved. In turn, if the proportion is too high, the article formed from the resulting composition 

20 will be deteriorated in rigidity. 

[0061] In the case where the proportion of the modified vinyl polymer (C) is too low, the article formed from the 
resulting composition will be deteriorated in water resistance and adhesion of coating, in turn, if the proportion is too 
high, the resulting composition will be deteriorated in fluidity, and an article formed therefrom will be deteriorated in 
mechanical resistance and appearance. 

25 [0062] In the case where the proportion of the alkali metal salt (D) is too low, deposition efficiency of coating com- 
position cannot be improved. In turn, if the proportion Is too high, an article formed from the resulting composition wilt 
be deteriorated in thermostability and appearance. 

[0063] More preferably, the resin composition of the present invention may comprise about 50-90 wt.% of the rubber- 
reinforced aromatic vinyl resin (A), about 5-50 wt.% of the polyamide elastomer (B), about 3-20 wt.% of the modified 
30 vinyl polymer (C) and about 0.2-5 wt.% of the alkali metal salt (D), based on 100 wt.% of a total amount of the four 
components (A)-(D), from the viewpoints of being good not only in deposition efficiency of coating composition but also 
in mechanical properties such as rigidity. 

[0064] To the resin composition of the present invention, it is possible to add, when so required, an antioxidant (for 
example, 2,6-di-t-butyl-4-methylphenol, 2-(1 -methylcyc!ohexyl)-4,6-dimethylphenol, 2,2-methylene-bis-(4-ethyl-6-t- 

35 methylphenol), 4-4Mhiobis-(6-t-butyl-3-methylphenol), dilaurylthiodipropionate, tris(dinonylphenyl)phosphtte, wax), an 
ultraviolet absorbent (for example, p-t-butylphenyl salicylate, 2,2 , -dihydroxy-4-methoxybenzophenone, 2-(2'-hydroxy- 
4'-n-octoxyphenyl)benzotriazole), a lubricant (for example, paraffine wax, stearic acid, hardened oil, stearoamide, 
methyl en ebisstearoarnide, ethylenbisstearoamide, n-butyl stearate, ketone wax, octyl alcohol, lauryl alcohol, hydroxy- 
stearic acid triglyceride), a fiame retarder (for example, antimonous oxide, aluminium hydroxide, zinc borate, tricresyl 

40 phosphate, tris(dichloropropyl)phosphate, chlorinated paraffine, tetrabromobutane, hexabromobenzene, tetrabromo- 
bisphenol A), a colorant (for example, titanium oxide, carbon black), a filler (for example, calcium carbonate, clay, silica, 
glass fiber, glass beads, carbon fiber), a pigment and the like. 

[0065] Amounts of these additives are not limited, and may suitably be adjusted depending on the purposes of using 
them. A total amount of the additives to be used may typically be about 0.01-100 parts by weight, preferably about 
45 o.01 -50 parts by weight, based on 1 00 parts by weight of a total amount of the components (A)-(D). 

[0066] Further, when so required, another thermoplastic resin such as polycarbonate, polyvinyl chloride, polyamide, 
polybutylene terephthatate, polyethylene terephthalate, polyphenylene oxide and poiyoxymethylene may be mixed 
with the resin composition of the present invention. 

[0067] Amounts of the thermoplastic resins are not limited, and they may suitably be adjusted depending on the 
so purposes of using them. A total amount of the thermoplastic resins to be used may typically be about 1-100 parts by 
weight, preferably 1-50 parts by weight, based on 100 parts by weight of a total amount of the components (A)-(D). 
[0068] When forming the resin composition of the present invention into a desired shape, a forming method may be 
selected from conventional methods depending on the type of the target article. For example, the resin composition in 
the form of pellets as mentioned above may suitably be formed by a known forming method such as injection molding, 
55 extrusion forming, compression molding, blow molding and the like at a melted resin temperature of about 200-260°C 
and at a mold temperature of about 30-1 00°C. 

[0069] The article formed from the resin composition of the present invention is good in electrostatic coatability and, 
therefore, it is possible to form an electrostatic coating on the article by an ordinary method without conductive primer 
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treatment. The coating thus formed is uniform in its coating surface quality even when the article had a complicated 
shape and is good in adhesion. 

EFFECT OF THE INVENTION 

5 

[0070] The resin composition of the present Invention Is good in fluidity and moldabllity, and it is possible to form a 
satisfactory electrostatic coating on the article formed from the resin composition without a conductive primer. The 
article is excellent in various physical properties such as impact resistance and mechanical strength, and good in 
dimensional stability, appearances and the like. 
10 [0071] The resin article has various applications such as vehicle parts, electric appliances, business equipment, etc. 
and, in particular, is suitably used for the vehicle parts. 

BEST MODE FOR CARRYING OUT THE INVENTION 

is [0072] The present invention will be illustrated in the following based on examples, but the invention is not limited to 
the examples. In addition, "parts" and "%" in the composition ratios are based on weights unless otherwise stated. 

(Examples 1-3 and Comparative Examples 1-5) 

20 [0073] Components used in the examples and comparative examples are as follows. 

Rubber-reinforced aromatic vinyl resin (A) 

A-1: 20 parts (solid content) of polybutadiene latex (average particle diameter; 0.35 pm; gel content: 80 %), 55 
parts of styrene and 25 parts of acrylonitrile are polymerized by a known emulsion polymerization method. Obtained 
25 polymer latex was subjected to a salting-out treatment, dehydration and drying to give A-1 . 

Poiyamlde elastomer (B) 

B-1 : polyetherester amide ("PELESTAT IOS-6321", a product of Sanyo Chemical Industries, Ltd.). 
B-2: polyetherester amide ("PEBAX 4011 MA", a product of Toray Industries, Inc.). 
Modified vinyl polymer (C) 

30 c-1 : 70 parts of styrene, 27 parts of acrylonitrile and 3 parts of acrylic acid are polymerized by a known emulsion 

polymerization method. Obtained polymer latex was subjected to a saiting-out treatment, dehydration and drying 
to give C-1. 
Alkali metal salt (D) 

D-1 : sodium dodecylbenzenesulfonate. 

35 

[0074] Above components were mixed in the proportions shown in Table 1 . Compositions thus obtained were melted 
and kneaded by a uniaxial extruder at a temperature of 220°C to give pellets. As to the pellets, physical properties 
were measured according to the following methods. The measurement methods are described below. Results of the 
measurements are shown in Table 1 . 

40 

Impact resistance (notched Izot) 

[0075] By a method according to ASTM D-256, a test piece having a thickness of 1/4 inch was prepared from each 
of the compositions at a temperature of 230° C, and a notched Izot impact value of the test piece was measured at a 
45 temperature of 23°C. 

Fluidity 

[0076] By a method according to ASTM D-1238, the fluidity was measured under the conditions of a melting tem- 
50 perature of 240° C and with a load of 1 0 kg. 

Rigidity 

[0077] By a method according to ASTM D-790, a test piece having a thickness of 1/4 inch was prepared from each 
ss of the compositions at a temperature of 230°C and aflexural modulus of the test piece was measured at a temperature 
of 23°C. 
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Molding shrinkage 

[0078] An article was molded from each of the compositions by injection molding at a temperature of 230°C using a 
mold having an impression of 1 50 mm x 90 mm x 3 mm. After allowing the article to stand for 72 hours at a room 
temperature, size thereof was measured with the accuracy of second decimal places (in millimeters) by using calipers, 
and the molding shrinkage was calculated from the following expression: 

Molding shrinkage (%) = 
(mold dimension - size of article) x 100/mold dimension. 

Surface resistivity 

[0079] An article was molded from each of the compositions by injection molding at a temperature of 230°C using a 
mold having an impression of 150 mm x 90 mm x 3 mm. After conditioning the test piece under the conditions of a 
temperature of 23°C and a relative humidity of 55 % for 24 hours, the surface resistivity of the test piece was measured 
by using a surface resistivity meter "SM-10E" (product of Toa Electronics Ltd.), under the conditions of a measuring 
voltage of 500 V and a sampling time of 10 seconds. 

Appearance of article 

[GOSGj An articie was molded from each of the compositions by injection molding at a temperature of 230°C using a 
mold having an impression of 95 mm x 55 mm x 3 mm. The article was visually observed of its evenness of luster for 
evaluation of its appearance, and the evaluation is shown based on the following criteria: 
A: good; to C: bad. 

Weight and adhesion of coating 

[0081] An article was molded from each of the compositions by injection molding at a temperature of 230°C using a 
mold having an impression of 240 mm x 250 mm x 3.5 mm. Electrostatic coating was applied on the article under the 
following conditions. 

Coating device: 

Reciprocating rotary electrostatic coating device (IVW bell-shaped coating device, product of Honda Engi- 
neering Co., Ltd.); 
Bell diameter: 70$; 
Applied voltage: -60 Kv; 
Discharge rate: 100 g/min; 

Distance between gun and molded article: 200 mm; 

Revolution: 10000 rpm; 

Shaving air: 0.4 kg; 

CV speed: 5400 mm/rnin; 

Reciprocating speed: 2600 mm/min. 

Coating material: 

Two-pack type curable urethane coating composition (HIGH URETHANE #5000 and # 6500, products of 
NOF Corporation). 
Coating conditions: 

Temperature of 27°C; humidity of 65 %RH. 

[0082] After performing the electrostatic coating under the above conditions, the coated article was allowed to stand 
for 2 hours at a temperature of 80°C to be dried. Then, a weight of coating formed on the article was measured. 
[0083] Further, adhesion of the coating formed on the article was measured by the following method. 
[0084] First, the coating film was cross-cut to reach the body of the article In order to form 1 00 cells (1 0 x 1 0) of 1 
mm square using a middling razor, the cutting edge thereof being retained at an angle of about 30 degree with respect 
to the coating film. Then, a cellophane adhesive tape having a width of 24 mm was brought into close contact with the 
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cross-cut portion, and the tape was Instantly peeled off while one end thereof was retained at right angle with respect 
to the surface of the article, to thereby examine the adhesion of coating. Resuits are expressed by number of ceils 
peeled off/number of tested cells (100). 

[0085] Adhesion of the coating was measured under the following conditions. 
s [0086] Condition 1 : Adhesion was measured after allowing a coated article to stand for 120 hours at a humidity of 
95 % and a temperature of 50°C. 

[0087] Condition 2: Adhesion was measured after allowing a coated article to stand for 240 hours at a humidity of 
95 % and a temperature of 50°C. 

10 
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Claims 

1 . A resin composition for electrostatic coating comprising a rubber-reinforced aromatic vinyl resin (A), a polyamide 
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elastomer (B), a modified vinyl polymer (C) containing at least one functional group selected from the group con- 
sisting of carboxyl, epoxy, amino and amido, and an alkali metal salt (0). 

The resin composition according to claim 1 , wherein the rubber-reinforced aromatic vinyl resin (A) is a graft co- 
polymer obtainable by polymerizing monomer components (a-2) In the presence of a rubber-like polymer (a-1), or 
a mixture of said graft copolymer and a copolymer of the monomer components (a-2), the monomer components 
(a-2) comprising (I) an aromatic vinyl monomer, (II) at least one monomer selected from the group consisting of a 
vinyl cyanide monomer and an alkylester monomer of unsaturated carboxyllc acid and, when necessary, (Hi) an- 
other copolymerizable vinyl monomer. 

The resin composition according to claim 1 , wherein the polyamide elastomer (B) is obtainable by reacting polyol 
with at least one compound selected from the group consisting of aminocarboxylic acid having not less than 6 
carbon atoms, lactam having not less than 6 carbon atoms and nylon mn salt (m + n ^ 12). 

The resin composition according to claim 1 , wherein the modified vinyl polymer (C) is a copolymer of an ethylenically 
unsaturated monomer containing at least one functional group selected from the group consisting of carboxyl, 
epoxy, amino and amido with another ethylenically unsaturated monomer 

The resin composition according to claim 1 , wherein the alkali metal salt (D) is at least one compound selected 
from the group consisting of potassium thiocyanate and an alkali metal salt of dodecylbenzenesulfonic acid. 

The resin composition according to any one of claims 1-5, comprising 2-96.95 wt.% of the rubber-reinforced aro- 
matic vinyl resin (A), 2-96.95 wt.% of the polyamide elastomer (B), 1-50 wt.% of the modified vinyl polymer (C) 
and 0.05-1 0 wt.% of the alkali metal salt (D) when a total amount of the rubber-reinforced aromatic vinyl resin (A), 
the polyamide elastomer (B), the modified vinyl polymer (C) and the alkali metal salt (D) is 1 00 wt.%. 

A formed resin article excellent In electrostatic coatability, which is formed from the resin composition according 
to any one of claims 1 -6. 

A formed resin article having electrostatic coating film, which is produced by electrostatically coating the resin 
article according to claim 7. 
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